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(54) Title of the Invention: FOREIGN MATTER INSPECTION APPARATUS AND 
SEMICONDUCTOR PROCESS APPARATUS 
(57) Abstract 
Problem 

To provide a foreign matter inspection apparatus that accurately detects only the foreign 

matter. 

Resolution means 

Referring to Fig. 2, a foreign matter inspection apparatus 20 includes an inspection stage 
3 provided to mount a workpiece, lighting 4 for casting light from the horizontal direction of and 
from a direction diagonally above the workpiece, a high resolution area sensor camera 5 for 
photographing the workpiece, an inspection stage 3 for mounting [Translator's note: Apparent 
typo in Japanese original $BM -> Hcff] the workpiece subject to inspection 3, a housing 1 
for covering the lighting 4 and the camera 5 and shielding off external light, a duct 7 that is 
connected to an opening part of the housing 1 and is for feeding purified air with a high level of 
cleanliness into the interior of the housing 1, and a control and processing part 2 that is for 
performing image processing and performing foreign matter inspection after receiving an image 
signal output from the high resolution area sensor camera 5 and creating image data. A reflection 
prevention plate 6 on which matte treatment has been performed is provided as necessary on a 
foreign matter inspection apparatus 20 in the vicinity of the camera 5. 



purified air 
workpiece 
light source 
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Scope of Patent Claims 
Claim 1 

A foreign matter inspection apparatus that includes 

- lighting for irradiating light to a workpiece, 
a camera for photographing the workpiece, 

an image processing part for processing image data output from the camera and detecting 

foreign matter on the workpiece, 

a housing that has an opening part and is for covering the camera, and 

a duct that is connected to the opening part of the housing and is for feeding clean air to 

the interior of the housing from outside the housing. 

Claim 2 

A foreign matter inspection apparatus according to Claim 1; further including 

* a plate for preventing reflection of the light irradiated by the lighting, and 

the interior of the housing is such that processing for absorbing light is performed. 
Claim 3 

A foreign matter inspection apparatus according to Claim 1; further including a plate for 
scattering light provided at the irradiation surface of the lighting. 
Claim 4 

A foreign matter inspection apparatus that includes 
lighting for irradiating light to a workpiece, 

- a stage, 

a camera for photographing the workpiece, 

an image processing part for processing image data output from the camera and detecting 
foreign matter on the workpiece, and 

a holding member that is provided on the stage and is for holding the workpiece at a 
position at which the focal point of the camera is focused to the workpiece but is not focused to 
the stage. 
Claim 5 

^ A foreign matter inspection apparatus according to any of Claims 1 ~ 4; wherein the light 
irradiated to the workpiece from the lighting is light of a wavelength that will not expose the 
resist. 
Claim 6 

A semiconductor process apparatus that includes 

a washing means for washing a workpiece, 

a resist coating means for coating resist to the workpiece, 

a peripheral part resist removal means for removing the resist of the peripheral part of the 
workpiece, 

* an exposure means for exposing the workpiece that has been coated with resist, 
a development means for developing the exposed workpiece, and 

a foreign matter detection means for detecting foreign matter of the workpiece, and 
the foreign matter detection means includes 
lighting for irradiating light to a workpiece, 
a camera for photographing the workpiece, 

an image processing part for processing image data output from the camera and detecting 
foreign matter on the workpiece, 

.„ a housing that has an opening part and is for covering the camera, and 
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a duct that is connected to the opening part of the housing and is for feeding clean air to 
the interior of the housing from outside the housing. 
Claim 7 

* A semiconductor process apparatus according to Claim 6; wherein 

the foreign matter detection means further includes a plate for preventing reflection of the 
light irradiated by the lighting, and 

the interior of the housing is such that processing for absorbing light is performed. 
Claim 8 

A semiconductor process apparatus according to Claim 6; wherein the foreign matter 
detection means further includes a plate that is provided at the irradiation surface of the lighting 
and is for scattering light. 
Claim 9 

A semiconductor process apparatus that includes 

a washing means for washing a workpiece, 

a resist coating means for coating resist to the workpiece, 

a peripheral part resist removal means for removing the resist of the peripheral part of the 
workpiece, 

an exposure means for exposing the workpiece that has been coated with resist, 

a development means for developing the exposed workpiece, and 

a foreign matter detection means for detecting foreign matter of the workpiece, and 

* the foreign matter detection means includes 
lighting for irradiating light to a workpiece, 
a stage, 

a camera for photographing the workpiece, 

an image processing part for processing image data output from the camera and detecting 
foreign matter on the workpiece, and 

a holding member that is provided on the stage and is for holding the workpiece at a 
position at which the focal point of the camera is focused to the workpiece but is not focused to 
the stage. 
Claim 10 

A semiconductor process apparatus according to any of Claim 6-9; wherein the light 
irradiated to the workpiece from the lighting is light of a wavelength that will not expose the 
resist. 

Detailed Description of the Invention 
[0001] 

Technical Field of the Invention 

The present invention relates to a foreign matter inspection apparatus and semiconductor 
process apparatus and particularly to a foreign matter inspection apparatus and semiconductor 
process apparatus that are able to accurately detect only foreign matter, flaws and 
nonuniformities, etc.. 
[0002] 
Prior Art 

Referring to Fig. 4, a conventional photolitho process apparatus, which is a type of 
semiconductor process apparatus, includes a loader 1 1, a washing part 12, a resist coating part 13, 
a peripheral part resist removal part 14, an exposure part 15, a development part 16, an unloader 
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17, robots 18a and 18b and a transport robot 19 for transporting the workpiece among these 

processing parts. 

[0003J 

In this type of in-line system photolitho process apparatus, when dust penetrates from the 
drive system etc., and that dust adheres to the workpiece before and after resist coating or before 
exposure, it becomes a cause of a resist pattern abnormality. This resist pattern abnormality is 
discovered after a sampling inspection or a 100% inspection of foreign matter or pattern 
abnormalities has been performed at the inspection part (not shown) provided outside the 
apparatus after resist patterning has been completed. For this reason, there are problems in that 
discovery of defects is slow, and many similar defects are unfortunately generated during that 
time. Moreover, in the case in which a sampling inspection is performed, there are workpieces 
that proceed to the next process while there is a pattern abnormality. For this reason, short circuit 
defects occur when the etching processing of the next process is performed, which is a cause of a 
reduction in yield. 
[0004] 

As a method of resolving these problems, the foreign matter inspection apparatus 
disclosed in Japanese Unexamined Patent Application Publication No. H8-250385 inspects for 
foreign matter before and after the respective processing of resist coating or exposure. 
[0005] 

Problems to Be Solved by the Invention 

However, a conventional foreign matter inspection apparatus is incorporated into a 
semiconductor process apparatus, and regardless of the fact that the purpose is to pursue 
improvement of yields by preventing the occurrence of defects by discovering foreign matter, 
flaws and nonuniformities early based on image data input by a camera and implementing 
countermeasures, there was no function that removes dust on the foreign matter inspection 
apparatus itself. For this reason, there has been a problem in that, during the inspection of foreign 
matter, flaws, nonuniformities, etc., dust adhered to the workpiece, defects occurred due to this, 
and yield was caused to drop. 
[00063 

In addition, in the case in which the surface of the work subject to inspection is a 
semiconductor wafer or substrate for a flat panel display such as an LCD (liquid crystal display), 
PDP (plasma display panel) or FED (field emission display), the surface of the workpiece is a 
mirror-shapes and has a property such that it tends to reflect light. For this reason, by means of 
the background in the vicinity being reflected in the camera input image data, the foreign matter, 
flaw and nonuniformity, etc. detection sensitivity decreases. For example, let us suppose a case 
in which the metal screws used in fixing the ceiling plates of the foreign matter inspection 
apparatus have been reflected by the workpiece subject to inspection and reflected into the 
camera. Referring to Fig. 5, in the image data obtained by the camera, the screw reflection looks 
just like foreign matter. For this reason, erroneous detection is unfortunately invited. As a result, 
if extra background is reflected into the camera, the noise component of the image data increases, 
the SN ratio of the brightness of the foreign matter part and the brightness of portions other than 
that relatively decreases, and the normal foreign matter, flaw and nonuniformity, etc. detection 
sensitivity unfortunately decreases. 
[0007] 

Moreover, a halogen lamp is generally used as illumination light source in the foreign 
mattef inspection apparatus. Among halogen lamps, there are those in which a plurality of optical 
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fibers are bundled, one end of the optical fibers is connected to a light source, and light is emitted 
from the other ends. The other ends of the optical fibers are aligned along a light guide. 
Referring to Fig. 6, in the case of such an illumination apparatus, line-shaped illumination 
nonuniformities occur in the illumination light irradiated to the workpiece subject to inspection. 
For this reason, problems occur in that obstruction to detection of foreign matter, flaws and 
nonuniformities results, and detection sensitivity decreases. In addition, the light that is irradiated 
from the halogen lamp has a wavelength range at which the resist is exposed. For this reason, 
when halogen lamp light is irradiated to the workpiece prior to development, that component is 
unfortunately exposed, and adverse effects are exerted on the pattern after development. 
[0008] 

Referring to Fig. 7, in the case of a transparent or semitransparent substrate, as with a 
substrate for a flat panel display such as an LCD, PDP or FED, the surface status and flaws, etc. 
of the stage surface corresponding to bottom part of the foreign matter inspection apparatus are 
reflected into the camera, and detection of normal foreign matter, flaws, nonuniformities, etc. of 
the workpiece subject to inspection becomes difficult. In general, the camera is capable of 
photography in a status in which the focal point is focused on an object within the scope of the 
depth of focus. For this reason, even if, for example, the focal point were focused to the 
workpiece subject to inspection, if the stage surface is within the scope of the depth of focus of 
the camera, the surface status and minute flaws, etc. of the stage surface would be unfortunately 
reflected. 
[0009] 

In addition, in the case in which the foreign matter inspection apparatus is incorporated 
into a photolitho process apparatus, it is subject to attachment space limitations, so attachment of 
those that are very large has been problematic. For this reason, development of smaller foreign 
matter inspection apparatuses has been desired. 
[0010] 

The present invention was devised in order to resolve the aforementioned problems, and 
its purpose is to provide a foreign matter inspection apparatus that is able to accurately detect 
only the foreign matter. 
[0011] 

Another purpose is to provide a foreign matter inspection apparatus that is able to 
accurately detect only the foreign matter and that can be incorporated into a semiconductor 
process apparatus. 
[0012] 

Yet another purpose is to provide a semiconductor process apparatus that incorporates a 
foreign matter inspection apparatus that is able to accurately detect only the foreign matter. 
[0013] 

Yet another purpose is to provide a semiconductor process apparatus that incorporates a 
foreign matter inspection apparatus that is able to accurately detect only the foreign matter and 
with which product yields are not caused to decrease. 
[0014] 

Means Solve Problems 

The foreign matter inspection apparatus relating to the invention according to Claim 1 
includes lighting for irradiating light to a workpiece, a camera for photographing the workpiece, 
an image processing part for processing image data output from the camera and detecting foreign 
matter on the workpiece, a housing that has an opening part and is for covering the camera, and a 
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duct that is connected to the opening part of the housing and is for feeding clean air to the 

interior of the housing from outside the housing. 

[001*] 

According to the invention according to Claim 1, purified clean air is fed into the interior 
of the foreign matter inspection apparatus. The fed in gas flows through the interior of the 
apparatus and increases the degree of cleanliness inside the apparatus. For this reason, it is 
possible to always maintain the interior of the apparatus in a status in which there is no dust, and 
it is [sic] possible for dust to adhere to the workpiece. For this reason, it is possible to accurately 
detect only the foreign matter. 
[0016] 

^ The invention according to Claim 2, in addition to the configuration of the invention 
according to Claim 1, further includes a plate for preventing reflection of the light irradiated by 
the lighting, and the interior of the housing is such that processing for absorbing light is 
performed. 
[0017] 

The invention according to Claim 2 is such that, in addition to the actions and effects of 
the invention according to Claim 1, in the case in which the workpiece subject to inspection is a 
semiconductor wafer or a substrate for a flat panel display such as an LCD, PDP or FED, the 
workpiece surface is mirror-shaped and has a property such that it tends to reflect light. For this 
reason, the background in the vicinity tends to be reflected into the image input by the camera. 
However, an illumination light reflection prevention plate is provided at the interior of the 
housing, and processing for absorbing light is performed at the interior of the housing. For this 
reason, it is possible to reduce reflecting of the background in the vicinity into the camera, and it 
is possible to accurately detect only the foreign matter. 
[0018] 

The invention according to Claim 3, in addition to the configuration of the invention 
according to Claim 1, further includes a plate for scattering light provided at the irradiation 
surfacie of the lighting. 
[0019] 

The invention according to Claim 3 is such that, in addition to the actions and effects of 
the invention according to Claim 1, by providing a plate that scatters light to the irradiation 
surface of the lighting, line-shaped illumination intensity nonuniform ities are no longer produced 
on the workpiece subject to inspection. For this reason, the image data of portions other than the 
foreign matter produce a smooth brightness distribution, and it is possible to accurately detect 
only the foreign matter. 
[0020] 

" The foreign matter inspection apparatus relating to the invention according to Claim 4 
includes lighting for irradiating light to a workpiece, a stage, a camera for photographing the 
workpiece, an image processing part for processing image data output from the camera and 
detecting foreign matter on the workpiece, and a holding member that is provided on the stage 
and is for holding the workpiece at a position at which the focal point of the camera is focused to 
the workpiece but is not focused to the stage. 
[0021] 

According to the invention according to Claim 4, when the focal point of the camera has 
been focused to the surface of the workpiece, the focal point is not focused to the surface of the 
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stage. For this reason, the surface status of the stage and minute flaws, etc. are no longer 
reflected to the camera. Therefore, it is possible to accurately detect only the foreign matter. 
[0022^ 

The invention according to Claim 5 is such that, in addition to the configuration of the 
inventions according to any of Claims 1 ~ 4, the light that is irradiated to the workpiece from the 
lighting is light of a wavelength that will not expose the resist. 
[0023] 

The invention according to Claim 5 is such that, in addition to the actions and effects of 
the inventions according to any of Claims 1 ~ 4, the resist is no longer exposed by the 
illumination light. For this reason, it is possible to use this foreign matter inspection apparatus in 
the vicinity of the exposure apparatus, and it is possible to incorporate it into a semiconductor 
process apparatus. 
[0024] 

The semiconductor process apparatus relating to the invention according to Claim 6 
includes a washing means for washing a workpiece, a resist coating means for coating resist to 
the workpiece, a peripheral part resist removal means for removing the resist of the peripheral 
part of the workpiece, an exposure means for exposing the workpiece that has been coated with 
resist, a development means for developing the exposed workpiece, and a foreign matter 
detection means for detecting foreign matter of the workpiece, and the foreign matter detection 
means includes lighting for irradiating light to a workpiece, a camera for photographing the 
workpiece, an image processing part for processing image data output from the camera and 
detecting foreign matter on the workpiece, a housing that has an opening part and is for covering 
the camera, and a duct that is connected to the opening part of the housing and is for feeding 
clean air to the interior of the housing from outside the housing. 
[0025] 

According to the invention according to Claim 6, purified clean air is fed into the interior 
of the foreign matter inspection apparatus. The fed in gas flows through the interior of the 
apparatus and increases the level of cleanliness inside the apparatus. For this reason, it is possible 
to always maintain the interior of the apparatus in a status in which there is no dust, and it is [sic] 
possible for dust to adhere to the workpiece. For this reason, the foreign matter inspection 
apparatus is able to accurately detect only the foreign matter. 
[0026] 

The invention according to Claim 7 is such that, in addition to the configuration of the 
invention according to Claim 6, the foreign matter detection means further includes a plate for 
preventing reflection of the light irradiated by the lighting, and the interior of the housing is such 
that processing for absorbing light is performed. 
[0027] 

The invention according to Claim 7 is such that, in addition to the actions and effects of 
the invention according to Claim 6, in the case in which the workpiece subject to inspection by 
the foreign matter inspection apparatus is a semiconductor wafer or a substrate for a flat panel 
display such as an LCD, PDP or FED, the surface of the workpiece is mirror-shaped and has a 
property such that it tends to reflect light. For this reason, the background in the vicinity tends to 
be reflected into the image input by the camera. However, an illumination light reflection 
prevention plate is provided at the interior of the housing, and processing for absorbing light is 
performed at the interior of the housing. For this reason, it is possible to reduce reflecting of the 



JP2000- 180371 

(8) 

background in the vicinity into the camera, and it is possible to accurately detect only the foreign 

matter. 

[0028] 

The invention according to Claim 8 is such that, in addition to the configuration of the 
invention according to Claim 6, the foreign matter detection means further includes a plate that is 
provided at the irradiation surface of the lighting and is for scattering light. 
[0029] 

The invention according to Claim 8 is such that, in addition to the actions and effects of 
the invention according to Claim 6, by providing a plate that scatters light at the irradiation 
surface of the lighting, line-shaped illumination intensity nonuniformities are no longer produced 
in the-workpiece subject to inspection. For this reason, the image data of portions other than the 
foreign matter produce a smooth brightness distribution, and it is possible to accurately detect 
only the foreign matter. 
[0030] 

The semiconductor process apparatus relating to the invention according to Claim 9 
includes a washing means for washing a workpiece, a resist coating means for coating resist to 
the workpiece, a peripheral part resist removal means for removing the resist of the peripheral 
part of the workpiece, an exposure means for exposing the workpiece that has been coated with 
resist, a development means for developing the exposed workpiece, and a foreign matter 
detection means for detecting foreign matter of the workpiece, and the foreign matter detection 
means includes lighting for irradiating light to a workpiece, a stage, a camera for photographing 
the workpiece, an image processing part for processing image data output from the camera and 
detecting foreign matter on the workpiece, and a holding member that is provided on the stage 
and is for holding the workpiece at a position at which the focal point of the camera is focused to 
the workpiece but is not focused to the stage. 
[0031] 

According to the invention according to Claim 9, when the focal point of the camera of 
the foreign matter inspection apparatus has been focused to the surface of the workpiece, the 
focal point is not focused to the surface of the stage. For this reason, the surface status of the 
stage and minute flaws, etc. are no longer reflected to the camera. Therefore, it is possible to 
accurately detect only the foreign matter. 
[0032] 

The invention according to Claim 10 is such that, in addition to the configuration of the 
inventions according to any of Claims 6-9, the light that is irradiated to the workpiece from the 
lighting is light of a wavelength that will not expose the resist. 
[0033J 

The invention according to Claim 10 is such that, in addition to the actions and effects of 
the inventions according to any of Claims 6-9, the resist is no longer exposed by the 
illumination light of the foreign matter inspection apparatus. For this reason, even if this foreign 
matter inspection apparatus were used in the vicinity of the exposure means, effects would not be 
exerted upon the workpiece, and yield would not be caused to decrease. 
[0034] 

Embodiments of the Invention 

Embodiments of the present invention will be described below while referring to 
drawings. Note that, in the descriptions below, identical reference symbols are assigned to 
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identical parts. The names and functions of these are also identical, so repetition of descriptions 

will be omitted as appropriate. 

[0035] 

Referring to Fig. 1, a photolitho process apparatus, which is a type of semiconductor 
process apparatus, relating to an embodiment of the present invention includes a loader 11, 
which is the inlet port for the workpiece going to the photolitho process apparatus, a washing 
part 12 for washing the workpiece, a resist coating part 13 for coating a resist to the workpiece, a 
peripheral part resist removal part 14 for removing the resist of the peripheral part of the 
workpiece, an exposure part 1 5 for exposing the workpiece that has been coated with the resist, a 
development part 16 for developing the exposed workpiece, an unloader 17, which is the outlet 
for the workpiece from the photolitho process apparatus, a foreign matter inspection apparatus 20 
for detecting foreign matter of the workpiece, and robots 18a and 18b and a transport robot 19 
for transporting the workpiece among these processing parts. 
[0036] 

A hot plate for heating the workpiece and a cool plate cooling the workpiece before and 
after processing are provided at the respective processing parts. 
[0037] 

When a cassette into which the workpiece has been inserted is loaded by the loader 1 1, 
robot J 8a pulls out one workpiece at a time from a cassette and transfers them to transport robot 
19. The transport robot 19 transports the workpiece in the order of the washing part 12, the resist 
removal part 13, and the peripheral part resist removal part 14. 
[0038] 

After processing has ended at the peripheral part resist removal part 14, the transport 
robot 19 transfers the workpiece to robot 18b. The robot 18b transports the workpiece to the 
exposure part 15. After exposure of the workpiece as ended, robot 18b takes the workpiece out 
from the exposure part 15 and introduces the workpiece into the foreign matter inspection 
apparatus 20. After inspection for foreign matter, flaws and nonuniformities, etc. of the 
workpiece has been performed by the foreign matter inspection apparatus 20, robot 18b takes the 
workpiece out from the foreign matter inspection apparatus 20 and transfers it to transport robot 
19. Transport robot 19 transports the workpiece to the development part 16. After development 
has been completed, transport robot 19 takes the workpiece out from the development part 16 
and transfers it to robot 18a. Robot 18a accommodates the cassette in the unloader 17. 
[0039] 

Referring to Fig. 2, the foreign matter inspection apparatus 20 includes an inspection 
stage 3 provided to mount a workpiece, lighting 4 for casting light from the horizontal direction 
of and from a direction diagonally above the workpiece, a high resolution area sensor camera 5 
for photographing the workpiece, an inspection stage 3 for mounting [Translator's note: 
Apparent typo in Japanese original Mfflt -> the workpiece subject to inspection 3, a 

housing 1 for covering the lighting 4 and the camera 5 to shield off external light, a duct 7 that is 
connected to an opening part of the housing 1 and is for feeding purified air with a high level of 
cleanliness (clean air) into the interior of the housing 1, and a control and processing part 2 that 
is for performing image processing and performing foreign matter inspection after receiving an 
image signal output from the high resolution area sensor camera 5 and creating image data. 
[0040] 

° A reflection prevention plate 6 on which matte treatment has been performed is provided 
as necessary on the foreign matter inspection apparatus 20 in the vicinity of the camera 5. The 
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color of the interior of the housing 1 and the respective portions of the housing 1 interior are 
standardized to a matte black color or dark color so that it tends not to reflect illumination light. 
For example, in the case in which the material is aluminum, an alumite treatment for matting is 
performed. Through this, reflecting of portions other than the workpiece into the camera 5, 
reflection of illumination light, and leakage of illumination light can be prevented. 
[0041] 

From the duct 7, purified air of a high degree cleanliness is fed into the interior of the 
housing 1, and the fed in air circulates by convection within the apparatus. The higher the degree 
of cleanliness of the air fed into the housing 1 the better, but, for example, in a case in which the 
degree of cleanliness outside the foreign matter inspection apparatus 20 is class 1000, if it is 
class 100 or less, which is approximately 1/10 of that, considerable effects can be expected. In 
addition, in the case in which a device such as would shield the flow of air, such as a reflection 
prevention plate 6, is attached at the interior of the apparatus, a gap, etc. is provided, for example, 
between the reflection prevention plate 6 and the housing 1, and air with a high degree of 
cleanliness smoothly flows and is not collected at any one location. At this time, in the case in 
which background reflection of the ceiling, etc. of the housing 1 is produced from the gap from 
which the air is taken out, by installing a reflection prevention plate 8 at different level from the 
reflection prevention plate 6, background reflection of the ceiling, etc. can also be prevented 
without hindering the flow of air. In addition, the structure may also be made such that the 
amount of flow of air that is fed in from the duct may be adjusted or an inclined part may be 
provided at the interior of the main body so that dust, etc. does not accumulate. 
[0042] 

The inspection stage 3 is a stage on which the workpiece subject to inspection is set, and, 
as for the method of holding the workpiece, a method resulting from chucking and a method 
such as supporting by a support pin, etc. are conceivable. 
[0043] 

In the present embodiment, in order to prevent foreign matter and flaws of the surface of 
the inspection stage 3 from being erroneously detected, when the focal point of the high 
resolution area sensor camera 5 is focused to the surface of the workpiece, the workpiece is 
supported by support pins of an appropriate height so that the focal point is not focused to the 
surface of the inspection stage 3. In addition, the camera is capable of photography in a status in 
which the focal point has been focused with respect to an object within the scope of the depth of 
focus. For this reason, even if, for example, the focal point is focused to the workpiece subject to 
inspection, and the surface of the inspection stage 3 is within the scope of the depth of focus of 
the camera, the surface status and minute flaws, etc. of the surface of the inspection stage 3 are 
unfortunately reflected. However, as the distance from the focal point of the camera to the object 
goes out of the scope of the depth of focus, an image in which the focal point has gradually 
become blurred results. For this reason, it is necessary for the distance from the focal point of the 
high resolution area sensor camera 5 to the surface of the inspection stage 3 to be adequately out 
the scope of the depth of focus. 
[0044] 

For example, adjustment may be performed so that the distance from the workpiece to the 
inspection stage 3 becomes 10 times the depth of focus or more. For example, in the case in 
which a 1000 x 1000 pixel high resolution area sensor camera 5 and a single lens reflex camera 
lens with a depth of focus of 20 mm are used, and foreign matter, flaws and nonuniformities, etc. 
of the surface of a 360 mm x 460 mm LCD substrate are detected, the distance between the high 
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resolution area sensor camera 5 and the workpiece is approximately 750 mm ~ 780 mm, and the 

height of the support pins at this time becomes approximately 50-100 mm. 

[0045] 

In addition, in the case in which the workpiece subject to inspection is a substrate for a 
flat panel such as an LCD, PDP or FED, there are cases in which adjustment of the depth of 
focus of the high resolution area sensor camera 5 is necessary in order to eliminate effects such 
as warping with respect to the image taken in. 
[0046] 

The lighting 4 is used for irradiating light from a horizontal direction or from a direction 
diagonally above the workpiece subject to inspection. The lighting 4 is line-shaped lighting that 
uses the same type of halogen lamp and optical fibers as in the conventional case. In the present 
embodiment, a filter of a wavelength band at which the resist is not exposed is provided at the 
exit port of the light of the light source. In addition, one end of the plurality of optical fibers is 
connected to the exit port of the light source, and a diffusion filter for diffusing the light is 
attached at the other end of the optical fibers (in the vicinity of the exit port of the illumination 
light). Through this, illumination light is diffused, and illumination nonuniformities of the 
illumination light are prevented. The lighting 4 may be given not only a configuration that 
irradiates light to the workpiece from one direction but one that irradiates light to the workpiece 
from two or more directions. In addition, the configuration may be made such that the height of 
the exit port and the illumination angle can be freely adjusted. 
[0047] 

The high resolution area sensor camera 5 is installed in the direction above the inspection 
stage 3 and takes in the entire image of the surface of the workpiece subject to inspection by 
means of control from the control and processing part 2. The configuration may also be such that 
it is possible to change the installation height and the forward, back, left and right positions of a 
high resolution area sensor camera 5 so that it is possible to handle changes in the height of the 
workpiece and changes in the region subject to inspection. 
[0048] 

For the high resolution area sensor camera 5, a type that cools a CCD (charge coupled 
device) may be used as a noise countermeasure when improving camera sensitivity. While the 
number of gradations of a common CCD camera is 256 gradations, in the case of a camera of a 
type that cools a CCD, photography at a resolution of approximately 16,384 gradations is 
possible, and detection is possible even with a slight difference in light intensity. Therefore, 
while in the case of a normal CCD camera, in order to detect foreign matter with a size of 50 urn 
or more, the minimum necessary camera resolution is approximately 50 \im per pixel, in the case 
in which this high sensitivity camera is used, even if the resolution is approximately 500 urn per 
pixel, it will be possible to detect flaws, etc. without any problem. Therefore, in the case in 
which the resolution of the high resolution area sensor camera 5 is 1000 x 1000 pixels, the visual 
field size becomes approximately 500 x 500 mm, and it is possible to take in an image all at once 
even with respect to large substrates such as LCD substrates. For this reason, in the foreign 
matter inspection apparatus 20, by using this type of high resolution area sensor camera 5, it 
becomes no longer necessary to move the camera, attach a plurality of cameras or move the 
workpiece. In conjunction with this, it is possible to reduce the size of the foreign matter 
inspection apparatus 20. In addition, since performing processing at high speed and complex 
mechanisms are not necessary, it is possible to make the foreign matter inspection apparatus 20 
at low cost. 



JP2000-180371 

(12) 

[0049] 

* In such a high resolution area sensor camera 5, there is a cooling fan for cooling the CCD. 
For this reason, a fan exhaust hole is connected to the duct 7 in order to prevent dust generation 
from the exhaust hole of the fan. In addition, the high resolution area sensor camera 5 is 
controlled by a control and processing part 2, and, depending on the model of the high resolution 
area sensor camera 5, there are cases in which a dedicated controller (not shown) is necessary. In 
such cases, the control and processing part 2 controls the high resolution area sensor camera 5 
via the dedicated controller. 
[0050] 

» A frame grabber board for taking in the image from the high resolution area sensor 
camera 5 is built into the control and processing part 2, and an image processing board for 
performing image processing is built in. In addition, image processing software for performing 
image processing using the frame grabber board and the image processing board is installed in 
the control and processing part 2. 
[0051] 

Next, a foreign matter and flaw detection method that uses the foreign matter inspection 
apparatus 20 will be described. Reference image data of the workpiece subject to inspection is 
created. The reference image data may be image data of a conforming sample that has no dust 
and, for image data in which dust is present, may be image data on which appropriate image 
processing has been implemented to remove dust. In addition, the reference image data may be 
created in advance of inspection, and image data during inspection as well as image data for 
which the appropriate image processing has been implemented on the image data during 
inspection may also be considered the reference image. 
[0052] 

When the workpiece subject to inspection has been set on the inspection stage 3, the 
control and processing part 2 sends an image take-in command to the high resolution area sensor 
camera 5. The high resolution area sensor camera 5 that has received the image take-in command 
takes in the image of the surface of the workpiece and sends the taken in image signal to the 
control and processing part 2. 
[0053] 

The control and processing part 2 receives the image signal from the high resolution area 
sensor camera 5, creates image data from the received image signal, and performs subtraction 
with the image data of the reference image. Through this, only the brightness difference value of 
portions such as the foreign matter becomes larger, and it becomes possible to detect foreign 
matter, flaws and nonuniformities, etc. of the surface of the workpiece. 
[0054] 

Fig. 3 shows an example of the image data taken in by the high resolution area sensor 
camera 5 of the foreign matter inspection apparatus 20. 
[0055] 

For example, if the surface of the workpiece subject to inspection is a mirror-shaped body 
and has a property such that it tends to reflect light as with a semiconductor wafer or an LCD 
glass substrate, the background in the vicinity is reflected into the image input by the high 
resolution area sensor camera 5, and it unfortunately becomes difficult to distinguish between 
foreign matter and flaws. However, in Fig. 3, reflecting in of background other than the 
workpiece such as that of Fig. 5 is not produced. 
[0056] 
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^ In addition, when the illumination light is not even, and there are nonuniformities, 
illumination intensity nonuniformities such as those shown in Fig. 6 occur in the image input by 
the camera, and it unfortunately becomes difficult to distinguish foreign matter, flaws and 
nonuniformities. However, in Fig. 3, such illumination intensity nonuniformities are not 
produced. 
[0057] 

In addition, in the case in which the focal point has been focused to the workpiece subject 
to inspection, the focal point is not focused to the surface of the inspection stage 3, so minute 
flaws, etc. of the surface of an inspection stage 3 such as that of Fig. 7 are not reflected. 
[0058^ 

The workpiece subject to inspection that has been set on the inspection stage 3 can be 
taken out at the point in time when taking in of the image by the high resolution area sensor 
camera 5 has been completed. 
[0059] 

As described above, according to the defect inspection apparatus of the present invention, 
purified air with a high degree of cleanliness is fed in from the upper part of the apparatus, that 
fed in air is caused to flow within the apparatus, and the degree of cleanliness within the 
apparatus is increased. Through this, it is possible to maintain the interior of the apparatus in a 
status in which there is no dust, and it is possible to prevent new dust from adhering to the 
workpiece during inspection of foreign matter, flaws and nonuniformities. In addition, it is 
possible to prevent defects from occurring due to dust adhering during inspection of foreign 
matter, flaws and nonuniformities, etc. and resulting in the yield decreasing. 
[0060] 

In addition, in the case in which the surface of the workpiece subject to inspection is a 
semiconductor wafer or a substrate for a flat panel display such as an LCD, PDP or FED, etc., 
the surface of the workpiece is mirror-shaped and has a property such that it tends to reflect light. 
For this reason, the background in the vicinity tends to be reflected into the camera 5, but, by 
making the interior of the apparatus a matte dark color and providing an illumination light 
reflection prevention plate 6, it is possible to prevent reflection of the background of the vicinity 
into the camera 5. Specifically, it is possible to prevent extra background from being reflected 
into the camera 5 as well as the SN ratio from relatively dropping by means of the noise 
component of the image obtained by the camera 5 increasing. Therefore, it is possible to prevent 
the normal foreign matter, flaw and nonuniform ity, etc. detection sensitivity from unfortunately 
decreasing. 
[0061] 

In addition, a halogen lamp is used as the illumination light source, and the light source 
and the exit port are connected by optical fiber. A plate that scatters the light is provided in the 
vicinity of the exit port. For this reason, the illumination light irradiated to the workpiece subject 
to inspection comes to be a gradual illumination intensity distribution, and it is possible to 
prevent the detection sensitivity from decreasing due to illumination intensity nonuniformity. In 
addition, by using a filter of a wavelength band at which the resist is not exposed, exposing of 
the resist of the workpiece prior to development is eliminated. 
[0062] 

" In addition, when the focal point of the camera is focused to the surface of the workpiece, 
the focal point is not focused on the surface of the inspection stage 3. For this reason, the surface 
status or minute flaws, etc. of the surface of the inspection stage 3 are no longer reflected into the 
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camera via a substrate that is transparent or semitransparent such as those of substrates for a flat 
panel display such as an LCD, PDP or FED. Therefore, it is possible to stably detect normal 
foreign matter, flaws and nonuniformities, etc. of the workpiece. 
[0063] 

In addition, through the foreign matter detection apparatus 20, it is possible to take in all 
at once the image of the surface of the workpiece using one high resolution area sensor camera 5. 
For this reason, a mechanism that moves the stage or the camera forward, back, left and right, 
special processing at the boundary portions of the image, and corrections resulting from 
individual differences of the cameras in the case in which a plurality of cameras is used are not 
necessary. For this reason, it is possible to provide a detection apparatus for foreign matter, flaws 
and nonuniform ities, etc. that is low in cost, space-saving and high-speed. 
[0064] 

According to our study, even in the case in which a substrate for 360 mm x 460 mm LCD 
glass is used as the workpiece subject to inspection, and lighting is installed in two directions, the 
dimensions of the bottom surface of the apparatus are approximately 760 mm x 760 mm. 
Therefore, it is possible to add a foreign matter inspection apparatus 20 to the production 
apparatuses of semiconductor wafers or LCD glass substrates. It is possible to load and unload 
the wbrkpiece to the interior of the foreign matter inspection apparatus 20 using a production 
apparatus workpiece transport apparatus and to perform detection of foreign matter and dust 
immediately before and/or immediately after processing by the production apparatus. By doing 
so, it is possible to discover at an early stage sudden increases in dust, and it is possible to hold 
expansion in damage to subsequent workpieces to a minimum. 
[0065] 

In addition, by monitoring changes of the amount of dust, it is possible to prevent 
occurrence of defects resulting from dust and to ascertain the appropriate cleaning schedule for 
the production apparatus. 
[0066] 

On the other hand, it is also possible to install a foreign matter inspection apparatus 20 in 
a small space in the production apparatus. In this case, a robot arm, etc. or manual operation is 
used to load and unload the workpiece subject to inspection. In this method, it is possible to 
detect foreign matter and flaws at an early stage following processing by the production 
apparatus. For this reason, it is possible to discover suddenly occurring defects at an early stage, 
and it is possible to prevent expansion of damage. 
[0067] 

" The embodiments disclosed here must be considered to be examples on all points and not 
to be limiting. The scope of the present invention is indicated not by the descriptions discussed 
above but by the Scope of Patent Claims, and it is intended that all modifications with equivalent 
meanings to and within the scope of the Scope of Patent Claims be included. 
Brief Description of the Drawings 
Fig. 1 ~ ~~ ^ ^ 

Fig. 1 is a drawing that shows the configuration of a photolitho process apparatus relating 
to an embodiment of the present invention. 
Fig^ 

Fig. 2 is a drawing that shows the configuration of a foreign matter inspection apparatus 
relating to an embodiment of the present invention. 
Fig. 3 
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* Fig. 3 is a diagram that expresses the brightness distribution on a line that has the image 
data taken in by the high resolution area sensor camera 5 of the foreign matter inspection 
apparatus 20. 

Fig. 4 

Fig. 4 is a drawing that shows the configuration of a conventional photolitho process 
apparatus. 
Fig. 5 

Fig. 5 is a diagram that expresses the brightness distribution on a line that passes through 
a portion where dust is present and a portion where background reflection of the screws that 
secure the ceiling plate is present in the image data taken in by the camera of a conventional 
foreign matter inspection apparatus. 
Fig. 6 

Fig. 6 is a diagram that expresses the brightness distribution on a line that passes through 
a portion where dust is present in the image data taken in by the camera of a conventional foreign 
matter inspection apparatus that uses a lighting device in which light is emitted from a plurality 
of optical fibers. 
Fig. 7 

* Fig. 7 is a diagram that expresses the brightness distribution on a line that passes through 
a portion where dust is present and a portion where minute flaws on the stage are present in the 
image data taken in by the camera of a conventional foreign matter inspection apparatus. 
Description of Symbols 
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5. o^MSali, 7>n-^l 7tc*-fe-y h^iR 

[0 0 3 9] B2«WHLT, gfttft£SB2 0f4. 7 
-**«B-r*fc»K:»t*6nfcltolEXr-S'3k, 7 
- 7 ©«7Jft*5 * tf tt*±»rt 5>}fr&ST?>fc#>©F$ 
B£4k, 7-**»«1-*fc*©BISBfixU7-t:J'1J- 
*^75t |«E»»07-»*lBI«"r*fc«>0«aEX 

r-^3, ^4*j<tr>**^75*ffli/\ ttgpftfci&Wr 

-r3fci6©gft It, 1 OBBPgPCg^n, s<* 

i rtawcjtutsftfc* 'j-yaowv^* (BM»a«) 

dtLfcft, ■■BH*fr*v\ «ft©ttt*fT43fc«> 
OWB'«ra»2k*dtr. 
[0 0 4 0] SiJ^ffi^B2 0C14, jg.gtcJEUT*^ 

tt^n^o bk i ©rtasfcitra* i Aw©**!**© 

5r.7A©*fr&fct4, O J f>iLCftft<07^7i' hi&S 
[0 0 4 1] 2"*h7*)>P>tt, B*lrt»fc^fc*tlfc 

u->'a{4iS^tn^fiSv^aJ;^,^*^ fck*tf, mto^m 

SB 2 OQftnQtv—y&ff*?* 1 0 0 
JfO 1 0»cD 1 gfi<D^-7X 1 0 OiXTTfetXtf, 

i)<D®%*mwtz>z.£tfT'ZZo late, mmnmzR 

lj-e>nT^S«^t«, SWE5±*S6kS»i k(DHti: 

BOSEttSRH^&Bfti 1 O^WO^OiWWCJSS* 
*B^Ktt» fiBB5±«8*K«Kf±«6kBBv^tt 

#^<0¥t)ii*tBi5± , rsck^-ptSo f^c> ?th 

IMWM6K»t»ftifLT» 4 

[0 0 4 2] *BXr-s;3»t, ttet«*07-*A'-b 

[0 0 4 3] *B«©Btt©B»T?tt, 



< » 



9 

frttmc, fcgXx-^3©Sffi£«Ju&tf-&foft^ 

&4fC£u£C>(rWfcBlS!fcftoT<£ )o C©fc46, ft 

[0 0.4 4] fctiUf, ^*3£ T* 

©£«**&£$«© 1 0««±fc«:*J:5C3a$tr^O 

gs^siSE-f nif&i/N, tctxif. 1000x1000 
WXtmmto Sx y 7-fe * 5 5 1 jfcSEft 20m 

mO-il/7*^7ffll/>X%fflV\ 3 6 0mmX4 6 20 
OmmOLCDiioaiOSfc flM3J:lJ*A55*tt 
tfW-««^fc, iMM*Sxy7-feV'**><7 5 £7-* 
t©S§8t«7 5 0mm~7 8 OmmiSffe^ C©B# 
©£&fc?>©iS2«5 0~ 1 0 0mmgtt45o 
[0 0*4 5] ^^©7-^tfLCD, PDP 

SfcttF E Dlf©77-y h/<*;WB8fi©»£»-:tt, © 
ii/uffBfi £ JtT 4 fc fc>&©15»£[&£f 4 fe tblcMM 

«i y 7* >+>• * * ? 5 oifeiSjssfio9ifi**ieaiKa 

[0 0 4 6] 4 tt, 8l3t*f*©7-^fi:J*Lr«S- 30 

5, jmhi*, tsf3t'i:ra8i©^Dyv7>7 , *<fct;)t7 

7^r£ffi^fc^>tt©HBfm?&.5o 

T'tt, ^©^©aiwp^u^x htfiSftLft^ifrSiS 0 

©7W/l/*ft*Rtt&ftT^S. left, JfcSOttli*PK»i 

*-oim (OT7t©tawpf>ta) Ktt, rt^ra^-a- 

Sfcto©ffi»7-i';l/^**ffi^t6nTVSo cfttCcfc 

4<, 2^riftlSfctt*nW±0*lRlJ^67-*K)tt«:ffl 

[0 0 4 7] JWBf|«Exy7-fe>1J-*><5 5tt, 
T-i*3©±^lRltSB$n, SOS- JafflSP2A>P)©»J 
»K J: 9 &Sctt0i7 - ^ ©a®£{*©H<H*®3£ty . 7 

fcT'2Z>£olc, jej»«MExiJ7-feV9-*^5 5 0lMI 

l> 0 50 



ttM2 0 0 0- 1 8 0 3 7 1 

10 

[0 0 4 8] iMWttxy7-fcytf*;*5 5fcLTU:, 

A P< 7^.S[S]±^©y-r X«m#©fci6 CCD (Charge 
Coupled Device ) £}$3)-r4#'('7©fe© ; £:ffl^T& 
&V\> HK«ftCCD**5©IBHtt2 5 eBB! - ?** 
©tcfcfU CCD£?fc2p-f 5*^7©* "?©»&£ 
(4, 16 3 8 4 PiSISS©»ft?^-e©fflK^Rrfl6T?$ 

So Lfttfot, It©CCDA^70i^ 50/xm 
tUlOTCtSOSW^tti-rSfcfeJCtt, 73*5©fl?» 
Si: LT 1 BiHS 9 5 0 /i mgSUflMKfB&ST&SO 

£»u c©iaifiss©*^7%fflv^cii-&{ctts mni 
a y 5 0 0 p mga©p^aT'^ on, i?3Mft < mm 

*fcffl-f4i:i:tfT*#4, J:oT, H5f5?f§Jgx'J7-fey 
•9-73^7 5 ©8?{£Stf 10 0 0X100 OBiSt©*-^ 
tt, &B*MXl* 5 0 0 X 5 0 0 mmifilcS 9, LC 
DSSftHO^OftKfcJtLTfc, -£KB«*8ti& 
tycfc#T'£4„ COfcift. R^aE»»2 0T?«, C 
© J: 3 %IiISx U 7 -fe V -9- 73 ^ 5 5 ^ 4 c H 

0, 7-?£»lfrU'cy-r4<&ga*ft<ft4. cn(c# 

t Lft^fca, g^&sgg 2 0 sfiffitt-ef^rt-r 4 c 

t^T'*4o 

[0 0 4 9] «:oj:3ftW)!M»SxiJ7-bV'9-*^5 5 
T'tt, C CDfc?&#i-4fc*lC^77:/£#LTV 
S„ C©fc46, 7ry<DSP«?L^50«S*l»il:-r*fc 
&lc, y7VomfSMHf*Y7\c.W&&*. M 
IB«lSxy7-bV'9-*y5 5tt, »-®ag|3 2(c«};0 
WfP«n**«, »H?«fcKxy7-fey»J-*y5 5 0lMi»r: 

«^A%4o co«J:5ft«dCtt, m»-«»ffi2»9 

[0050] w- i&sgp 2 ttt, K^^sx >j 7-fe > 

■9-73^ 7 5 *»6H«*Wiitrfti&07 u-^y?/^- 

i/^TH«ffla*tT * 7 fe»oH»«iav 7 b 7 x 7*v 

>X h-;l/5tlTV^4 0 

[0 0 5 1] Sft^SSH2 Otffi^fcJIfbttJ; 

-^©#S31i»r-^*fffiKLTfe<. #^iS{ir-^ 
tt h © ft v^S+r > 7;U©Bf*7- ^ T*« o T t S 
^Xh©#S-r4®^r-^tcWLTja^ftiii^ 

r- * K iS a ftB^ffia^rtt L fcB®7- * %#B8BIR 



(7) 



ftffl2 0 0 0-1 8037 1 
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[0 0 5 2] &4X7-^3»cft*fcf&<D7-**M:-y 

hznzt, mm • 2 », ®mm&^v7-b>? 
[ o o 5 3 ] mm • ©asp 2 «, is^ax <j 7* 

Bf*T-$r*fftSU tfJtOlif-^tiOlI^ 10 

[0 0 5 41 03 tcA^&ggB 2 0 ©ffi)5?ff Sx U 7 
[0 05 5] fcfcAtf, ^SWffXA^LCDffl^X 

g«© x $ citeBwio^-^oaffiAHiiffittttt-pjtt* 

5 T'ATJ LfcB»fc«H©*€W^9iiA/eS»:fcJ;tf 
«i:OEH!lJW*lc< <£oTL£3o LfrU H3fc 20 

[0 0 5 6] Sft, fiHWJt^-T*<i»5^fe*i:, 
«£U SIS, «*J:tfA5fc©KBWW*fc< <*o 

[0 0 5 7] * 5fc\ tttW*7-*teifcj&*fcfetf;fe 

lcLT</"'5;fc&, 0 7<DJ;3%^SX'r-> 5 3tD«ffi© 30 
ffltO fcB^SWS C t fc fcV\> 
[0 0 5 8] tMEXr-S>3KHry hSftfcltt*f*7 
S»®ax'J7-bV^*p<v5f£:«fcSB#<0© 

[0 0 5 9] «±BimiL;fcJ:$fc:, *8<!l3©ftKt*£S 

■fcihtf, ttfi©±»j; 9 BKtsnfc* •;->«©« 

^2S&«2&!>&*, *©£9iiA,££SU>*«Brt*atft 
AM, «fc*tfA5©ttett*©7-2»cff:fcfc** 40 

»4 L^g S 0 tffflTFJ- * c i: £Bfi±-f « c t ? 1 

[0 0 6 0] Sfe. ttSEJ**C7-fOgffij!C*»ft7 
lAlftliLCD, PDPt,L<(iFEDfC777h 

£fea<a*7 5£^Dii*^v>a<, SEBrtapfcof* 

LOfcfefcU jaW«OS«l»±«6*RtJ*J:i:K:J: so 
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AH©Sfe©#*7 5^©^9i£**R&jJ:-f3<:i: 
**7 5fcJ:oTf#&ttSB»D/'<Xj3i^iSiiq 

■rscfcKio s NttawawwettTr*©*^ 1 *"* 

[0 0 6 1] Sftfc, ^©ft^U-T^n^^VX 

x h *^7tL^v^fiiS©7 -r c ^tc <fe 

[0 0 6 2] S&fcSfc, **7©i££*7-*©g® 
tefcfetffci: *, Stxf-: s> 3 ©gffiKiuttf^frfc 

3 K-TSo C<Dfztb, LCD, PDPSftliFED 

§5o J:oT> **©7-*©£ft, flH3*tf.Z»7«* 
[0 06 3] £fc, M«$S=£B2 OfC^ntf, lfc© 

iS8?<tax u7-byt*^75 7-7-i' ©aioii* 

[0 0 6 4] ffi^©^W{C<fcntf, 3 6 0mmX4 6 0 
mmOLCD3J7^ffl»R*ttet««07-*i:U M 

jS«7 6 OmmX 7 6 OmmiST'feS, UfcA^oT, 
^ffijMSB^ffl^T7-^^A ! a^SgB2 OOrtWK: 

[0065] sfc, ^xhaojfie*^*'j>^r* 

[0 0 6 6] -7J, £M*HHO/J>**X^-XlcA» 



(8) 



«fW 2000-180371 
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MtiitsiittfT^s. «:©&», 
[0067] ^®r%7fi2ritcmM<DBmizt'<T<D&v 

jJ^T£oTflMto&fc©?ti&v^#*5ns^£"? 



j;ti r iBHrtT*©-r^T©^M^-&sns c t^igsn i<> 

[Hffi©ffi»^»«B^] 

[0 l ] *«W<M6lO»»K**7* h 'J V7n-b7. 

^■©^^■riaTfeSo 
[02] *^o^o»tticff«aMttimo«ia 

[03] JHWaBHEB2 0O»IWMtxy7-fey**y 
«frf0T-£S„ 

[0 5] fl»OMMftiEltB®**??ra^OTft?* 
[06] ilft©*7r^-J:&3WH«t«ti*10H« 



>±©wjfi^flj^Sto-riaT-fei»c 

[0 7] «<0»^igi©A><7T'liA^^Iif 

IBfctf#£ft*-sa&#fc*ffl*r*5^v±©llS^li 

^gt>f0T*feS„ 
[ft*t©sHHH] 

1 m» 
2 
3 
4 
5 

6, 
7 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 

1 7 7>n—? 
18 a, 18b ostfy h 
1 9 ffiskaX-y h 

20 m®®&mw 



8 KWKlkS 
2"7h 



01] 



[03] 




18 



1«> 15 



-H-J- 



12 13 14 16 
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19 
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[05] 
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4000- h A 
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ft ffl 2000-180371 



[02] 
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F I 

HO 1 L 21/30 



5 0 2 V 



A(##) 



2F065 


AA49 


BB25 


CC17 


CC19 


CC25 




DDI 2 


DDI 3 


EE05 


FF42 


GG02 




GG16 


HH11 


HK12 


HH14 


JJ03 




JJ09 


JJ26 


LL02 


LL03 


LL21 




LL22 


LL49 


PP11 


QQ25 


RR01 




RR08 


SS13 


TTOl 


TT02 




2G051 


AA51 


AA90 


ABOl 


AB02 


AC12 




BB17 


BB20 


CA04 


CA20 


CB05 




DA03 


DA05 


EA08 


EA11 


EA16 




EA23 


EBOl 


EB09 






4M106 


AA01 


BA04 


BA20 


CA38 


CA41 




DB04 


DB07 


DB19 


DB20 




5F046 


AA18 


CD05 


DDOI 







